A study was conducted of the serial urinary urobilinogen excretion in patients with acute myocardial infarction, using Watson's semiquantitative method. Increased excretion was observed in some 90 per cent of the subjects with infarcts confirmed by the electrocardiogram and in more than half of the subjects where the electrocardiogram was not conclusive. The degree and duration of increased urinary urobilinogen had no apparent bearing upon prognosis. It is postulated that the altered urobilinogen excretion is induced by hepatic effects of the stress reaction incident to acute myocardial infarction.
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Wgo,/ TATSON and associates' have provided a simple and rapid method for the semiquantitative determination of urine urobilinogen. In several of Watson's reports'-3 he has indicated confirmation of Head's observation that acute myocardial infarction is usually followed in from 36 to 72 hours by the appearance of increased quantities of urobilinogen in the urine. We have been unable to find any published data extending or verifying these observations. A satisfactory explanation for the altered excretion of urobilinogen is not available. It has been suggested that the pattern may be due to a hepatotoxin elaborated in the infarcted heart muscle, or to the vascular collapse and hypoxia associated with the acute myocardial infarction. It was deemed of interest to evaluate further the urinary excretion of urobilinogen in patients with proven or suspected myocardial infarction to determine its possible value in diagnosis or prognosis and to appraise the possible causative mechanisms.
CLINICAL MATERIAL AND METHODS
The subjects selected for study included 21 patients with acute myocardial infarction confirmed by the appearance of the classic pattern of injury and necrosis in the electrocardiogram, nine patients in whom acute myocardial infarction was suspected but not fully substantiated by the electrocardiogram, and 20 individuals selected as controls in whom there was no reason to suspect myocardial infarction, pulmonary infarction or liver disease. An additional positive control group consisted of seven patients with liver disease proven by laboratory studies. A final group consisted of three patients in whom pulmonary infarction was demonstrated. A total of 450 urine urobilinogen determinations were carried out in the 60 subjects. The information describing the groups of subjects is summarized in table 1. As recommended' the urine specimen was collected over a two-hour period between 2:00 and 4:00 p.m., the patient having voided and taken 200 cc. of water by mouth at 2:00 p.m. The sample of urine was delivered to the laboratory promptly and analyzed by both Watson's' and Brereton and Lucia's4 method, using the pontacyl standard in all instances. In most specimens higher values were obtained by the latter technic. However, since the former method has been more widely evaluated, the results reported herein are on the basis of this test (upper limit of normal, 1.0 Ehrlich unit). As has been indicated by others4-7 the occurrence of a pink color in the blank interfered with the spectrophotometer* readings in some instances. This difficulty was corrected by altering the sodium acetate solution in accordance with instructions from Dr. Watson.5 In some subjects, attendant upon the critical situation of the patient, there was difficulty in obtaining the specimens during the first and second days of the illness. RESULTS AND COMMENT In 19 of the 21 patients with acute myocardial infarction confirmed by the electrocardiogram, the urine urobilinogen exceeded 1.0 Ehrlich unit at some time during the course of the illness. The highest percentage of positive results occurred on the third day after the attack and all specimens tested were negative by the twentieth day of the illness. The majority of the positive specimens appeared in the eight-day period after onset of the episode. When positive the level of urobilinogen often exceeded 2.0 units and ranged as high as 4.2 units ( fig. 1 ).
An attempt was made to correlate the increased excretion of urobilinogen with the occurrence of shock, and with the presence or absence of cardiac decompensation. Of the 21 patients with confirmed infarction the blood pressure fell to shock levels in five, in seven there was moderate reduction in systolic and diastolic pressure without the appearance of the usual features of vascular collapse, and in nine there was no appreciable change in blood pressure. However, of this latter group, five of the patients were not admitted to the hospital until 48 hours or longer after the onset of the attack and an initial decline in blood pressure might well have been missed. Nevertheless, none of the nine patients exhibited the signs or symptoms of shock while under observation. Table 2 shows the data concerning urobilinogen excretion and the duration of positive tests in relation to the changes in blood pressure.
Five of the patients with myocardial infarction also had congestive heart failure. Three of the five were admitted in acute pulmonary edema; one with massive peripheral edema, and one with minimal signs of left heart decompensation. There was no apparent corre-lation between the presence of the heart failure and the appearance or duration of the increased urobilinogen excretion, although the number of patients with significant right heart failure was inadequate for proper evaluation of this factor.
The occurrence of centrilobular hepatic necrosis following fatal myocardial infarction has been demonstrated at autopsy by Clarke.6 He reported the presence of circulatory collapse in five of the nine patients examined and attributed the hepatic necrosis to the shock. The presence of hepatic changes of this nature would provide a reasonable explanation for the occurrence of a positive urobilinogen test. How-Ehldich Units ever, in this study, 9 of 21 patients with confirmed infarction showed no appreciable drop in blood pressure, yet eight of the nine patients had increased excretion of urobilinogen. It is also apparent that urobilinogen values were normal in one patient who was in shock at admission. Of the few patients in the group subjected to the usual hepatic function tests, it was observed that there was no retention of bromsulfalein, no hyperbilirubinemia, and the cephalin flocculation and the thymol turbidity tests were within normal limits.
Another observation of interest was the appearance of a positive test during the first week of illness in three patients where the diagnostic electrocardiographic changes did not develop until the second week of hospitalization. This suggests the possible value of the urobilinogen determination in patients where the usual methods are unrewarding in the diagnosis of l 926 EVANS, WOOD AND BREW myocardial infarction. It is also of note that the degree and duration of increased urobilinogen excretion had no apparent bearing on the outcome of the myocardial infarction.
Of the nine patients listed in table 3 with suspected myocardial infarction, which was not confirmed by "the necrosis or injury pattern" in the electrocardiogram, five exhibited confirmed by roentgenogram in three patients two of whom had also sustained an acute myocardial infarction. In all three patients the urine urobilinogen was markedly elevated, reaching 20 Ehrlich units in one instance. Two of the patients with pulmonary infarction were considered to be in shock at some period during the illness. In three additional instances of positive urobilinogen tests. The history of the attack, the laboratory findings, the course of illness, and the electrocardiograms were reviewed in all nine patients in an attempt to confirm or disprove the diagnosis of acute myocardial infarction. It was felt that the data were consistent with the initial diagnosis in patients number 2, 4, and 6; that an acute myocardial infarction had not been sustained in patients 7 and 8; and that the diagnosis remained questionable in patients 1, 3, 5, and 9. These data are summarized in table 3. The diagnosis of pulmonary infarction was acute myocardial infarction, pulmonary infarction was suspected but not confirmed. However, in none of the latter patients was it observed that the urobilinogen assumed higher levels or remained positive longer than in the uncomplicated cases of myocardial infarction. Twenty individuals were selected as controls. The group included three apparently healthy laboratory personnel and 17 patients; at least three samples were analyzed per subject and the average number of determinations was 5.5. The descriptive information concern-1 Acute rheumatic fever .. Jones and associates8 have investigated the occurrence of impaired liver function in patients following anesthesia. It was noted that the changes in liver function were essentially similar in comparing local anesthesia with general anesthesia. On this evidence it was suggested that the liver impairment noted was due to the stress reaction incidental to the operative procedure. It is reasonable to postulate that similar factors are operative in a patient undergoing the severe emotional and physical impact of an acute myocardial infarction. In support of the occurrence of the stress In this group of subjects the urine urobilinogen was elevated in only four specimens.
There was one elevation to 1.4 Ehrlich units of 12 tests in a patient with a cerebrovascular accident; two elevations to 1.1 Ehrlich units of 12 tests in a patient with pulmonary fibrosis; and one elevation to 1.4 Ehrlich units of five tests in a patient with rheumatoid arthritis. In the positive control group with established liver disease all but one of the seven patients had increased urine urobilinogen, and this reaction is the observation' 10 of eosinopenia during the first few days after the attack in the majority of patients sustaining myocardial infarction. With serial, daily, direct counts the level of eosinophils was found to increase gradually to normal figures. An essentially similar pattern of circulating eosinophils has been reported to occur postoperatively.1 SUMMARY AND CONCLUSIONS 1. Thirty selected patients with suspected acute myocardial infarction have been studied with the serial, semiquantitative, urine urobilinogen determination. The test was positive in 19 of 21 patients in whom the diagnosis was confirmed by the electrocardiogram, and in five of nine patients in whom the "necrosis or injury" pattern was absent. Of these five patients it was felt that three had sustained myocardial infarction in the absence of diagnostic electrocardiographic changes.
2. The highest percentage of positive tests occurred on the second and third days after the attack; the majority of positive tests was confined to the eight day period after the attack.
3. There was no apparent correlation between the occurrence of elevated urine urobilinogen levels and the presence of peripheral circulatory collapse or cardiac decompensation. 4 . It is postulated that the increase in urine urobilinogen is due to the impaired liver function induced by the stress reaction of the myocardial infarction.
5. The determination of urine urobilinogen may have some value in confirming the diagnosis of acute myocardial infarction in instances where other evidence is inconclusive; its value in prognosis is not apparent in this study.
